(19>B*H»!W (JP) (12) ^ H 4# |1= ^ ^ (A) (ll)»*fflg^H## 

#^2000-306533 
(P2000 -306533A) 
(43)&HB ¥f&Wmin 2 0 (2000. 11.2) 



(51) IntCL 7 
H 0 1 J 35/08 

9/14 
35/18 



mm*} 



F I 

HOI J 35/08 

9/14 
35/18 



7-TO-r(*#) 



F 
E 
M 



•sunt *at:& auate>K7 ol (^ 6 M) 





4$H¥H -371002 


(71) 


000003078 










(22)mMB 


¥J«11¥12H 27 0(1999. 12.27) 




^;iijR;ii«w#K«jt[Br72S* 






(71) tmgA 


000221339 


(31)«ifc»]£3R## 


^¥11-41392 






(32)«5fcB 


¥j£ll*P 2 H 19 B (1999. 2. 19) 




ff*;tiia;neffi;iiK(K BiiBT 7 s» 1 




B# (JP) 




&m mm 








»3K;iim;ii«w;ii«SB:BjtBr7#*i jk 














(74)«3SA 


100081732 








#«± *si a* (#1.1*) 



(54) Bggiit!>£*K] SmSfclt^XS^J;^^fflafctrS 



(57) [fift] 

g^3n/c^'J U ^ A»©XiS8MS3 7 COX 



30 




1 

[»soB i ] *£;&s©-8i5«cs«es£ $ nfct y u 

OAjsiojXiSiSfii, c©Xifgj§«£«©A£fflijK: 
KW 6<ax,«^^-r & £ > y* 5 s - > */c« £ > 7=- 

>££&4^s^#><e>&s£---7'j> hmmt, mmx 

iacc> 'J>tz< 4& 1 0©^Jg7cSg£/c«l&£:)l7c3R££ 
X$fH!?o 

[l»*«2] JJB^IBBiW*. m. fa A, (ft. i » 

a, sb. gt^«-ene.^fti-r-&^^fc«-ft 
6 jiw ^ n/c ws-c *> s mam i fa$s©isj&&*t 

zmim i ie«c©@MfiSt*fMx^'s. 

7 h?Slg©J33©l/5 0. 1/2©«B"C*£ 

fi3<Ji i iai£©SjiiS(S*Mx^ < go 
v&WKDxmmmmfot. cnxmsassmnxamK. 

mihftXU*5&ir&Z>V7>7->t.1cVS.5yifX<r 
>££{*4-r£^&a>e>&££-y;> hPIM4. flfflBX 

frhfts.? z> x «t ±b ex jaaji&i5«a ^ -cfl- we* 
»s «5«*©*mm® xare©tm#&fc*» c»r . 
«rax«a«6*©iWBx*»£ji* - y » hffit^R 

W6*-ifSI©ffi±Jt, 4>ft< it 1 o©^)l7c^*/i:«^ 
nm««lSM L . S h (c c ©*M«BLhec±IEX«»£ 

jB*-y» h»M&ji&*rrsc£«tta&-rsatt!M* 
atx*s©«a*tt. 

[193016] JJBtpBB»«*fc«Xja»*EflBf-y9 

s/cfj^^sis^©^aw^«s-c^s-rsi»* 
£5 ra©aat^£x«ftS©Sft#tt. 

>; > y fc^&ffli: o . c <DXffiMm&umm 
>y{c±iBXifijm^s£^ft-£u -€-©^«:huibx 
msajtsBmotommic *p^fiMte <t # x^^ffl * - y 

» h MKMUM b . *©m±IBX^S®se}tffl >J 



(2) #K 2000-306533 

2 

> y&X£3*©8i o ©sweaweste-r siiJfcJi 5 ib 
®<omMi&mMxmm<omm>m. 
inmco#mt*mmi 

[0 00 1] 

-gp***a s x mi&Mmfooft micnm l fcxmm^.m 

c©«x««*»J:D f *<0HJt*ffi«:i«'rs 

10 [0 002] 

«^3tfTX**^*4*/*(C&-3'Ct»4. C©X 

mm. Ess#»f«s. *«t««aE^tw»«T«)t©nai 

i&D-ct^(,^^as©xfi , g*^ffl'fi:3n-ci,^o -e 

*?s*»S3Sjia)5S*tMx^ < g*5&s„ 
[0003] c(d^4 zuv *~t>xmmmmxw!m 

20 xttaaa^M^es-cfts. ^(owsmmt. mix. 

m-T^^tc. XSlifflgSftfc&gy-* 1 l©p«jg|5K:x 
««i 23WES3tir^S. fit, c©xif 12© 
X*»£*uSffiBS a»6»fcL a /cWBtn/cfiigCC^ 
fl*«HK»R©J: 5 «c»aug«l(* 1 3*ig^n*„ * 
fc. C ©««U^ 1 3 ©{iSfr 6 3 6 fcENt L b fc" W 
atnfcfirSK. X«Wy-^S/c«@»Xi^-fe>-9-© 
<fc^^cXi^x'JTH2>lH 4©-fe>1fM*S{4g-r.5«l:^ 
«:iBg§ti"Ct»-S.o 

[0 004] XWm 1 2 CCtt. 1 1 CC^Stlfc 

4©X^H^(l-^Ui^a51 6^6tB7J3n^X«Iii#m 

i&mffM i 8 (c«nug«^ 1 3 (Dxmmimjm&wm 
[0005] mmw&<»xumz<Dtfc*i¥mz> m 

*a. M= (La + Lb)/La r*4>6to$nSo tctc 
L. (La «Lb)4A«cSJ:^K:^-rS/cS?). ffigiL a 

40 ©X«W*»-C*-S«^IS ©"9- W X*J/J%§ Wti«/h3 ^ 

a4\ p^e©^c^»Bj^ xsMmffi7c»^iii«^# ^ 

[ 0 0 0 6 ] *<Dtctb. XfSm<DM£S. Ttet>%XM 

v hmtzx-zztctttmmwi&i 3©ia< 

(cBBgLr. ^La*pJ^K f 3^$< X-£ZffiJ8,& 
M*Ut,^ c©aw«:«. XIM^-y^ hg|5*5Xi^ 

mom^^K.^-r mmmsmx 

[0 00 7] C©S!©Xii£m 1 2«. 08{C^-T«fc^ 

so (c. s^ss2 i©-^©ffl©^dnigia5©7cffigpec. 



(3) 

3 

x**aaT*x«aa««2 ztfix&sxtcmihti 
n^. c©»M«2 2tt, as, ^yyw (b 
e ) atx«cc^*aa*©Kt*»»r«jaE3tirc» 

SB^stAu-c^-rji^cc, ^>yxf> (w) ^^e> 

*i%a£-rsi*fli2 4*siB{tsn, -enta^y-u^x/a© 
tt»«o^y* Fmffi*>6ft£«^2 5#KBS*rc 

[000 8] ±IBL/c«^«:fcc^r, ii^^S^n 

Z<om&2-yv hf»K^«£UfcX«#*©** 
a«aS«2 2«raLT^SB«:3SSC*f3n4. CC9fiC*fXjfg 

[0009] c©j:5a«a«^»x«i«», 

0 7 7 7 7 1 #9!*H«\ H*WflP»2 7 1 3 
8 6 0f, 0^2 6343 6 9-?, »&¥7-50 

5 9 SfM^Q - 1 7 1 7 8 8^-. 2 - 5 20 

6 7 7 8-S§\ *l*«JliaB85 4- 1 6 38 8 5#<D&& 

[0010] aatt*iax«s©»«*-*'* h 
nanffl«:ttfflsti*x«S(D»^. xiisccaflipsna 

W£ k V k V ©«H**HRWK:& oto 

ttta. 30 

[0 0 1 1 ] 

assort® tcieffi##s^fc«jfi», 

*<y y^Ai<Drar^ffilHJ8t^e*^< > 
[0012] <b<CC, 7^^a74-*XlIJSIffiX 

[0013] C(D«9§tt % ±IE0/cX£j£8?&T£fc<D 

*«Cc|»ikU ««tt©Kl^aa«flHfflXai«*5J:CX* 
fl«Ji*ffi**«fSCi*B»iT5. 50 



2000-306533 

4 

[0014] 

— SKaffl^Shfc^'J y$A»DX«aa3S«<!:. 

c©x«aa««©3iifflii«:Kw ^nx^^^st^ * 

6 1 o©^^*fc»C©^«7C«*i#i , r4»» 
*»6ft£4>&< 1 JlO^fHIWlR* 5 Cti 6 X«aa-« 

c«j:vxtBA£ffldr*-y9 hiB^n-etigfut 

Rtf 5tiTlr»«aattMi!X««'CAS. 

[0015] £/c c<D«eaco»a*ffi«. -^y 

KX^a®SfficDrt[S±CC. 4>& < £ fc 1 o^IStc 
ffliliiffi^ciA. ft, *C»tt-*^»*»&atR 

fofiwifffitttt set -r 4 . 

[0016] 

*xaa*wHssx«i«3 0tt, ^^«sa»3i*j: 

CWfe«#HI 0 6 n/c^RRjgfSSgB^ 3 2 # XSHOftfiC 
S^Sn/cS^SS3 3*i^tl^o C(DK^gS3 
3<DrtSMctt, S-?-£fc3 4#ffiBS*l"Ct>5o C©»T- 
^3 4(1 tTt'-A^£-r^iS3 5, te^CWF- 

KEtfi* 5 0-7 0kVO»H©feor*S, 

[0017] s-c k^^£kriss»8b# 3 2 © 

5fe*Sg|»S, X«UHM«fiWFffly>y3 8tt:, X«38il^ 

©Wt^fWtNba^y y->A (Be) asfctt^yy^A 

( c u > * fctt»££©<fc 5 ft«WWK:iirafttt©*mr 

nfc*MV0W3 6 a*** ^SRlS§SSB^cD5te4agaP 
9*3 2 a«c^yr-^«»«cJ:t)JI^R««^?nri» 

[o o i 8 ] ^y y ^AH<DxiRaa»K3 7©rtffi-r 
ttfetnaiftiawofficcB, Ms (cu) ^6*i*m 

fi3 9, *5<fctf#>y*^> (W) frfcttiWffi*- 
Wt?^/ciRI«K:. ii3 5^^4$ni^i3 4 

g-csau/cxMi. *©*sx«aaK3 7*aor 



(4) 

5 

[0019] xmmm&m3 7, *ra«)S3 9*$ 

JrtXIS&^-y? hW©4 0©*?*tA>>l&:£:-c. iKt,>« 
gg^Dt^*, S3*5<fct>*S4fc:<i:?>l&Bjj-r£o £ 
"i*. S3© (a) K^-ri^K. ^AffsejetKKaiii/ 
WKfiS#« 'J > ^3 6 ©^PS|5©©M 3 6 b(C, 5 5 U 

B2SU 2Z>K.m-2&mi mm©^>; 'J^ASSJR^e. 
Sc*X*ajiafR3 7*iB«0. *»fbtt#H»*T?J» 10 
?§iii35f;t3 8(c<fc3mS65S£fT&-? 

fc. 

[0 02 0] ^iC. Ctl?r04(Cmt-X>'N-^ £'J >^f& 
Ii^g5 OrtKiBgO. 03© (b) CCijVriMC, <g 

y > y 3 6 Ki^jWcW^ >; ? amxm 

mMM3 7©F*9ffiK:, ffi*»6%StfraW)R3 9£, J?£ 
#fcJ:-£ 0 . 4 Mm <t£S J: SCC^-c ? $ 

[0021] ^ctc. pi * y > ydaHSKrtr. 
S3© (c) iCTjk-r^^ic. mftbtez>fpfflmm3 9© 20 

±{C, $>y^7 : ->©?IS)S4 0*. J¥3#*J<£*4 /Ltm 
fc. •£©&. c©£5tc4Jffl«l^te<fctf£>y*y>SI 

Litxim&?m. 3 7 **rr ^s^ftffl y > y 

36^, HlKwltei^K. £RPHS§SgK}-©5fci8 
MCI*3 2aK:««>. H#©^RL.fc«Wn«««*^ 

r - * <t *> M^mmitmis o xn&®m t v . 

[0 02 2] m4te.m-?X'-iyZV>?lS,m%im.5 0 30 

«. «ji{c»i 6 titcmwt (do nffix^- » * >tm 

MX$>2>. iaiBI<0«F#5 l«*ffi*fcl*«EES», 5 
2. 53ttX/>-^'J>i/fflOii-y^tt, 5 4«C 
tl6*-yf h»*H5erSf— bBJee. 55« 
Is—ib K. 5 6 ittfi&tt. 5 7 « £ - y » h M^^Sp-T 
•S/cJ&fCSf-y? 58(J 

OfctgfSWOy. 6 1 aT^^tfxOct^&SmBtf 

*©^A£8HJ8P-rsfifijsp#. 6 2 «ifissm!S*^n-en 

*6tolt(,^. 40 
[0 02 3] fcr, S3© (a) ttCijkLtco) y-^A 

woxmrnimm 7**>5mbtc&&ftm y > f 3 6 

£S«tSS&5 9©±{CiSti-C. MESS 5 1 iifcK 
S«6*{4i-TSo — #. *-y» MS§5 4KIJ, m 

S*-y», Hvt5 3^g*^XPltgCC@^r^». C©£ 
-y? f-S3£&54K:«, iSjjSS^6 2 ©v-f 

[0 02 4] ZLX. l©rta5*X^fCgf^ 



2000-306533 

6 

AfcKl 0 P Sim&OffilSE.tHCfflffl-rZi: t fcK. Sift 

H«6 2 *>6W*.tf 1 k v«it©Bf5ewE*ail!ini/-c* 

58£ft«L-C, iL-ffflPttZZ-fv htt5 2*>6 

x«asas«3 7©B±«:ai©*siSM*)i£K-rs 0 

[0 0 2 5 ] ^K. $>^f>A^&5$"?'^M 

5 3KB*ifeArcti[a»ig±K:*>y^f->^e>*4* 

-^5 hSIS&JSSIB-f-S. C5LX, S3© <c) CC/t^ 

i/fcx««<oaas6«3 1 <r>nmK.ti??mm3 9 
[0026] MbtcTfrrmmmx. mtphte&tpfsmm 

3 9. fciW^^fy^^Sf-y-; hflUR4 0 

£, ^y y ^Aisxi®SMS3 7©p«9®*'6 3e.«:sa 

ig&Efffl y >^3 6 ©rtffliJir-^E©^* STj&Bl/T 

$ y >^5gL/c&©-e&&,, cnctprafiJBite 

J:Of#-y»H»BI©Jift»»*. ??#3 9a. 40a 

■c-e ti-en * e t> o x t, >s . 

[0027] ccrmmmvz in« . x^e©sifpK:M6 

K4O©liE0lK|»Lr. v^ + >i/^tb^v7tCL-C 

[ o o 2 8 ] s 6 tc wTitE»«tt. ^ y y f a^x^s 

at«3 70rtSK2I3 9b, 3 9 c#>6&£<M8]?f 

M3 Q^mmhXfSML. ^(Dnmcz-fv vnm^ 

OZimutcboyXilbZ. 2S*>6^cS*ra«M3 9© 

wiA«xfiffiija^w©tfrffl»i®3 9 b 

(Fe) iL. H»KW©*ffl*M3 9 cS? 

(T i ) iL/-Ct«fcC>. ^ntCio-C. 
X«S«^«3 7 -?£>■?>•■< 'J V 

mm4 o<Dt>>ifX7->i l c[uifrr>x*:%i,micmm2 

[0 029] *raHi^3 9b, 39c(J, ±mc 

mh-T, Mitf«139b^(Au) £U *W 
«H3 9 c^^OA (Cr) (ctSCt^tS. 
B*fc. *BWJ«3 9b*» (Cu) ti,, *K»K3 
9c4f>^ (Ta) Kf^CifeT*^ -e©ffi. 
««©iffl^-tf*SpJ^-C*-S„ 2H{CSger. 3 

as /c«*n«±(caji-r z> c t *> oiffi-c* s. 

[0 03 0] C©«fc'5lc|3^bfcv^i'a7*-*XS 
jHScl*MX^'g«. fl|yMKm[X4R(DAUt«fil9nfltttl/ 

xi>. xmm&&&ipt>m$itpiBimm*s£v$>?x7- 

nhtitc. ^©^«cas». xB.m&mzwtfrtrz'O) 
y ^ a« i ai*> ht£i> tpmmrn t mmm-s^t l-^-t 

ti. $6«:|g|««:c©*iagM«:i'>yx7->«{5'-y 



7 

[0 03 1 ] <LC3T\ ^JS^^om^CDiiAgES^, 

3 0k V©jtaa«E^(D*?-<DjiA8S3 1 M m 
t & , 1 0 0 k V ©MiS^r AS s «tt 

8 um^C^b^o 

[0 0 3 2 ] ^(Dtclb, ±.imMm<D£ *> H«S#- 10 

JtA8l3«*>^7 s '>?BIK©«ffi3^6jft2. 5um£ 
7 0 k V<D^iimECDi&f^^^>^X7 x >^liCD 

tprmm^v v^Amxmkmim^^tm^mm 
thr, ^»^*5i*iBc^ci^*«SK:i»±sna. 

[0 0 3 3 ] *fflSMiLr«, BWf-^F 

[0 0 3 4] C^VcCl^cS^t, C<D«Xtt© 
Wttf (R e ) *»»*t* L/^.») A ■ £>^X 

7*>^^, (Mo) 

[0 03 5] — # % (NIMNRS 9 B. tmt L-C±^CD 

<fc5fc#fi» ecu) tn^mh-r, ffeo 

mx>%z 0 rtat>%. Mtuxzua (c r > , m (f 

e) % -^>rjl/ (N i ) , vyaXSi) , 
<T i K (Zr), ~*zf (Nb). P 

(Rh) , £ (Au) , m (Ag) % i&ittCh 



2000-306533 

8 

95 Q-c*mz z&mttn<D&mi)K xmmomm^ 

[0 03 6] J/c, C©«I3 9<DJ*3tt, Ctli 

2<D, 1 /5 0 75M1/2OISB. J;W^l<tt, 1 
/3 0 75Ml/3©«HCC-rSCi^Slt£L^C<!:3&«il 

[0 03 7] XStiSjft&£3 7 <D/S3 »>fpB$ 

[0 03 8] rtWMW*-y* hWBlOJiS 

JMW^S (PVD) mim?2>. */c, ch6©SS© 
[0 03 9] ±gB©X3H^C^^31CC», r«ft 
[0 04 0] 

[Bffi©fB#tc8Wn 

[an co«w©-jBW»«**-rx««cD«»fBia 

[0 2] Hl©«W*tt*0r^TKBffHr*4. 

[0 3] Hl©XJBSBWK«*JJ:^*--y9 hSMoffl 

[04] c©»w©«jg*ft«:aiffl'r-5^^y*y>y 

[05] CO»K©fl&(DllJBB«*^TX»e©B«» 

»fffi0r^^o 

[06] c©»W©3 6CCffi©*IKB«8**'*'XIMi(0 
KSWfBKffiBraa. 

[07] XWfc«HKIM*^TOHr*4. 
[08] fi£*©X*«*m-r«KffiHr*&. 



3 3- 




34- 




3 6- 




3 7- 


•-XStiffiffiSK 


39- 




40- 




5 0- 





Searching PAJ 



1/2 ^— V 




PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-306533 
(43)Date of publication of application : 02.11.2000 



(51)Int.CI. 


H01J 35/08 
H01J 9/14 
H01J 35/18 




r::::: - •• - 

(21 Application number : 11-371002 


(71)Applicant 


: TOSHIBA CORP 






TOSHIBA ELECTRONIC 






ENGINEERING CORP 


(22)Date of filing : 27.1 2.1 999 


(72)Inventor : 


KUTSUZAWA HIROKI 


(30)Priority 

Priority number : 11041392 Priority date : 19.02.1999 


Priority country : JP 



(54) TRANSMISSIVE RADIATION-TYPE X-RAY TUBE AND MANUFACTURE OF IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transmissive 
radiation-type X-ray tube having high reliability and a 
manufacturing method for it, by preventing an interfacial 
peeling between an X-ray transmission window plate and 
a target thin film. 

SOLUTION: In a transmissive radiation-type X-ray tube 
30, an intermediate thin film 39 of at least one layer 
made of at least one metallic element selected from 
copper, chromium, iron, nickel, or the like or a material 
taking these elements as a main component is formed 
between a beryllium-made X-ray transmission window 
plate 37 airtightly joined to a part of a vacuum container 
33 and a tungsten-made target thin film 40 bonded to 
the surface on the vacuum side of the X-ray 
transmission window plate and for generating X rays by a 
physical vapor deposition method such as sputtering. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The target thin film which consists of an alloy which makes a subject the tungsten or 
tungsten which is prepared in a part of vacuum housing at the vacuum side of the radioparency 
aperture plate made from beryllium by which airtight junction was carried out, and this 
radioparency aperture plate, and generates an X-ray, In the transparency radiation mold X-ray 
tube of the structure of making the X-ray which possesses the cathode structure which 
generates the electron beam which irradiates said target thin film for X-ray generating, and is 
generated from the above-mentioned target thin film for X-ray generating emitting outside 
through the above-mentioned radioparency aperture plate Between said radioparency aperture 
plate and said target thin film for X-ray generating The transparency radiation mold X-ray tube 
characterized by for the middle thin film of at least one layer which consists of an ingredient 
which makes a subject at least one metallic element or this metallic element sticking to said 
radioparency aperture plate and the target thin film for X-ray generating, respectively, and being 
prepared. 

[Claim 2] The above-mentioned middle thin film is a transparency radiation mold X-ray tube 
according to claim 1 which is the quality of the material chosen from the alloy or compound 
which makes a subject copper, chromium, iron, nickel, silicon, titanium, a zirconium, niobium, a 
rhodium, gold, silver, or them. 

[Claim 3] The above-mentioned middle thin film is a transparency radiation mold X-ray tube 
according to claim 1 which is the ingredient which makes a subject a metallic element with the 
atomic number smaller than the tungsten which is the subject who constitutes the above- 
mentioned target thin film, or this metallic element. 

[Claim 4] The above-mentioned middle thin film is a transparency radiation mold X-ray tube 
according to claim 1 1/50 of the thickness of the above-mentioned target thin film thru/or the 
range of the thickness of whose are 1/2. 

[Claim 5] The target thin film which consists of an alloy which makes a subject the tungsten or 
tungsten which is prepared in a part of vacuum housing at the vacuum side of the radioparency 
aperture plate made from beryllium by which airtight junction was carried out, and this 
radioparency aperture plate, and generates an X-ray, The cathode structure which generates the 
electron beam which irradiates said target thin film for X-ray generating is provided. In the 
manufacture approach of the transparency radiation mold X-ray tube of the structure of making 
the X-ray generated from the above-mentioned target thin film for X-ray generating emitting 
outside through the above-mentioned radioparency aperture plate Said target thin film for X-ray 
generating of said radioparency aperture plate is prepared. On a near field The manufacture 
approach of the transparency radiation mold X-ray tube characterized by forming the middle thin 
film of at least one layer which consists of an ingredient which makes a subject at least one 
metallic element or this metallic element, and forming the above-mentioned target thin film for 
X-ray generating on this middle thin film further. 

[Claim 6] The above-mentioned middle thin film or the target thin film for X-ray generating is the 
manufacture approach of the transparency radiation mold X-ray tube according to claim 5 which 
forms membranes with physical vapor deposition, such as the sputtering method, the ion plating 
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method, or a vacuum dep^^Bn method. 

[Claim 7] The manufacture approach of the transparency radiation mold X-ray tube according to 
claim 5 which prepares beforehand the ring for radioparency aperture maintenance which 
constitutes a part of above-mentioned vacuum housing, carries out airtight junction of the 
above-mentioned radioparency aperture plate at this ring for radioparency aperture maintenance, 
carries out sequential membrane formation of a middle thin film and the target thin film for X-ray 
generating after that at the inside side of said radioparency aperture plate, and carries out 
airtight junction of that ring for the account radioparency aperture maintenance of Gokami at the 
remaining part of a vacuum housing. 



[Translation done.] 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is [0002] about this seed X-ray tube that 
prevented beforehand interfacial peeling of the target thin film for X-ray generating formed in the 
inside of the X-ray emission aperture plate which serves as a part of that vacuum housing, and 
its manufacture approach with respect to a transparency radiation mold X-ray tube and its 
manufacture approach. 

[Description of the Prior Art] The X-ray tube has the composition of making an electron beam 
colliding with an anode plate target, and generating an X-ray. This X-ray tube is used for many 
applications, such as industrial use, such as medical diagnostic equipment, nondestructive 
inspection, and ingredient analysis. And the X-ray tube of various classes is put in practical use 
according to the application. The transparency radiation mold X-ray tube which acquires a 
minute focus, i.e., a micro focus X-ray generation source, is in one of them. 
[0003] One of the applications of this micro focus transparency radiation mold X-ray tube is 
radioscopy macroradiographic equipment of a semiconductor integrated circuit substrate or 
other bodies. As the outline configuration is shown in drawing 7 , X-ray tube 12 is arranged 
inside the equipment case 1 1 by which X-ray electric shielding was carried out. And a body 13 
like a semiconductor integrated circuit substrate taken a photograph is put on the location which 
only distance La separated from the X-ray generating focal location S of this X-ray tube 12. 
Moreover, it is arranged so that the sensor side of an X-ray area sensor 14 like the X-ray image 
tube or a solid-state X-ray sensor may be located in the location where only distance Lb 
separated from the location of this body 1 3 taken a photograph further. 

[0004] To X-ray tube 12, operating voltage is supplied from the power source 15 built in the case 
11, and this is controlled from the outside. Moreover, the X-ray picture signal outputted from the 
X-ray picture signal output part 16 of the X-ray area sensor 14 is sent to the monitor 17 having 
an image processing system, and it is constituted so that the radioscopy photomacrography 
image of the body 13 taken a photograph may be displayed on the image display section 18. 
[0005] The dilation ratio M of the roentgenography of the body taken a photograph is M= 
(La+Lb)/La in general. It is expressed. However, in order to set up so that it may be set to 
(La«Lb), a dilation ratio M becomes large, so that distance La is made small. Moreover, as the 
size of the focus S which is the X-ray generation source of an X-ray tube is small, it is also 
more obvious that a clear radioscopy photomacrography image with high resolution is obtained. 
[0006] Therefore, the configuration which arranges the focus S of an X-ray tube, i.e., an X-ray 
generating target part, near the body 13 taken a photograph as much as possible, and can make 
distance La as small as possible is desirable. Use of the micro focus transparency radiation mold 
X-ray tube with which the X-ray generating target section exists in the tip of an X-ray tube is 
suitable for this purpose. 

[0007] The radioparency aperture plate 22 with which this type of X-ray tube 12 penetrates an 
X-ray to the point of one near metal body of a vacuum housing 21 as shown in drawing 8 is 
formed in the vacuum airtight. This transparency aperture plate 22 usually consists of ingredients 
with high permeability to X-rays, such as beryllium (Be). Moreover, it adheres to the anode plate 
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target thin film 23 which cWfTsts of a tungsten (W) etc. directly in thWUld by the side of the 
vacuum of this radioparency aperture plate 22 so that an important section may be expanded 
and shown. And the cathode 24 which generates an electron beam in the square of the other 
side in a vacuum housing is arranged, and the electron gun 25 which consists of it and two or 
more grid electrodes for electron lenses is arranged. 

[0008] In the above-mentioned configuration, electron beam e which was generated from 
cathode and passed through the electron gun 25 connects the point focus S with the location of 
the anode plate target thin film 23. And the X-ray generated with this anode plate target thin film 
is emitted outside through the transparency aperture plate 22 as it is. This radiation X-ray is 
expressed with Sign X, and it is used for roentgenography. 

[0009] Such equipment or an X-ray tube is indicated by each official report of a U.S. Pat. No. 
5077771 specification, the Japanese patent No. 2713860, this patent No. 2634369, JP,7-50594,B, 
JP,9-171788,A, JP,52-56778,Y, or JP,54-1 63885,11 etc. 

[0010] In addition, the optimal thickness is different with the electrical potential difference which 
impresses the thickness of the tungsten thin film which constitutes the anode plate target of a 
transparency radiation mold X-ray tube to an X-ray tube, for example, the electrical potential 
difference which is impressed to an X-ray tube in the case of the X-ray tube used for industrial 
use — several 10kV- 100 — the range of dozens of kV is general. In such a case, the thickness 
with the optimal tungsten thin film which constitutes an anode plate target serves as the range 
of several micrometers - about ten micrometers. 
[0011] 

[Problem(s) to be Solved by the Invention] By the way, a differential thermal expansion with the 
beryllium which constitutes the residual stress or the transparency aperture plate in the thin film 
generated in case a tungsten thin film is formed etc. influences, interfacial peeling tends to occur 
between beryllium, and the structure where the tungsten thin film which constitutes an anode 
plate target was made to adhere to the inside of the radioparency aperture plate made from 
beryllium directly will tend to become unstable. 

[0012] In order to make the electron beam with which a diameter serves as focal size of dozens 
of micrometers or the approximate circle form not more than it at a tungsten thin film collide in a 
micro focus transparency radiation mold X-ray tube especially, interfacial peeling tends to 
happen in this minute focal part. When this interfacial peeling happens, also when resulting in the 
fatal damage on an X-ray tube, it thinks by melting of a tungsten thin film, scattering of an 
exfoliation object, etc. by the local irradiation of an electron beam. 

[0013] This invention solves the above-mentioned fault, prevents beforehand interfacial peeling 
between a radioparency aperture plate and a target thin film, and aims at offering a reliable 
transparency radiation mold X-ray tube and its manufacture approach. 
[0014] 

[Means for Solving the Problem] The tungsten or tungsten which this invention is prepared in a 
part of vacuum housing at the vacuum side of the radioparency aperture plate made from 
beryllium by which airtight junction was carried out, and this radioparency aperture plate, and 
generates an X-ray between the target thin films which consist of an alloy made into a subject 
For example, it is the transparency radiation mold X-ray tube formed by the middle thin film of at 
least one layer which consists of an ingredient which makes a subject at least one metallic 
element like copper or this metallic element sticking to these radioparency aperture plate and 
the target thin film for X-ray generating, respectively. 

[0015] Moreover, the manufacture approach of this invention is characterized by the middle thin 
film of at least one layer which consists of an ingredient which makes a subject the metallic 
element chosen from at least one metallic element, for example, copper and chromium, iron, or 
nickel on the inside of the radioparency aperture plate made from beryllium, or this metallic 
element, and forming the target thin film for X-ray generating with physical vapor deposition, 
such as sputtering, on this middle thin film further. 
[0016] 

[Embodiment of the Invention] The operation gestalt of this invention is explained with reference 
to drawing 1 thru/or drawing 4 . Micro focus transparency radiation mold X-ray tube 30 shown in 
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this drawing is equipped wlWhe vacuum housing 33 to which the meWRylinder container part 
32 by which the glassware part 31 and the tip were closed was joined by the vacuum airtight. 
The electron gun 34 is arranged inside this vacuum housing 33. This electron gun 34 is equipped 
with the cathode 35 which generates an electron beam, and two or more grid electrodes for 
electron lenses. In addition, the operating voltage with which the example of the X-ray tube 
explained here is impressed between electron beam acceleration voltage, i.e., cathode, and an 
anode plate target thin film is the thing of the range of 50-70kV. 

[0017] Now, the brazing and soldering of the radioparency aperture 37 to which the point of the 
metal cylinder container part 32 of a vacuum housing becomes the ring 36 for X-ray emission 
aperture maintenance from the alloy which makes a subject the beryllium (Be) or beryllium which 
is an ingredient with the high rate of radioparency are carried out to the vacuum airtight by the 
wax material layer 38. The ring 36 for X-ray emission aperture maintenance is formed in a 
machine target like heavy-gage iron (Fe), an iron alloy like covar (trade name) or stainless steel, 
copper (Cu), or a copper alloy with the ingredient of high intensity. And the vacuum-tight joint of 
the periphery thin-walled part 36a extended in the shape of [ the ] a taper by the method of 
outside is carried out to tip opening 32a of a metal cylinder container part by Heliarc welding. 
[0018] Membranes are formed, and the middle thin film 39 which consists of a pure copper (Cu), 
and the anode plate target thin film 40 which consists of a tungsten (W) carry out a laminating to 
the inside of the radioparency aperture plate 37 made from beryllium, i.e., the field by the side of 
a vacuum field, and this order adheres to it in it. In addition, on the occasion of actuation of this 
X-ray tube, electron beam e which was generated from cathode 35 and passed through the 
electron gun 34 connects Focus S with the location of the anode plate target thin film 40 to the 
conventional technique having described similarly. And the X-ray generated in this focal location 
is emitted outside, as Sign X shows through the radioparency aperture 37 as it is, and it is used 
for roentgenography etc. 

[0019] Next, drawing 3 and drawing 4 explain the desirable assembly of the radioparency aperture 
plate 37, the middle thin film 39, and the anode plate target thin film 40, or a membrane formation 
process. First, as shown in (a) of drawing 3 , as wax material, 50% and copper have arranged 50% 
of silver alloy wax material, and silver has arranged the radioparency aperture plate 37 which 
consists of a disk made from beryllium whose thickness is about 1mm further to level difference 
36b of opening of the ring 36 for aperture maintenance which processed the predetermined 
configuration beforehand, heat-treated to it in the non-oxidizing atmosphere, and performed the 
airtight brazing and soldering by the melting wax material 38 to it. 

[0020] Next, membranes were formed by the sputtering method so that thickness might be set 
to about 0.4 micrometers, and the middle thin film 39 which becomes the inside of the 
radioparency aperture 37 made from beryllium in the condition of having been joined to the ring 
36 for aperture maintenance from copper was made to adhere directly, as it arranges in the 
sputtering membrane formation equipment 50 which shows this to drawing 4 and is shown in (b) 
of drawing 3 . 

[0021] Next, membranes were formed by the sputtering method and the thin film 40 of a 
tungsten was made to adhere within the same sputtering membrane formation equipment, on the 
middle thin film 39 which consists of copper so that thickness may be set to about 4 
micrometers as shown in (c) of drawin g 3 . Then, the ring 36 for aperture maintenance which has 
the radioparency aperture plate 37 which formed the middle thin film and the tungsten thin film in 
this way was put on tip opening 32a of a metal cylinder container part as shown in drawin g 1 , 
and the thin cylinder edge where both agreed was joined to the vacuum airtight by Heliarc 
welding, it considered as the vacuum housing, the electron gun etc. was incorporated into this 
vacuum housing, and the X-ray tube was completed through the exhaust air process etc. 
[0022] The sputtering membrane formation equipment 50 shown in drawing 4 is a (direct-current 
DC) two-poles sputtering system known ordinarily. The target material for [ sign / 51 / of this 
drawing ] sputtering in a vacuum or a reduced pressure container, and 52 and 53, The target 
standing ways where 54 fixes these target material, and 55 shield. The refrigerant through which 
target fixed Taizhoug is made to circulate in order that 56 may cool an insulator and 57 may cool 
target material, The substrate installation base in which 58 lays a shutter and 59 lays the 
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substrate formed membranW; the control valve by which 60 controls TWtallation of an exhaust 
air pump and gas [ like argon gas ] for discharge whose 61 is, and 62 express DC power supply, 
respectively. 

[0023] Then, the ring 36 for aperture maintenance which carried out the brazing and soldering of 
the radioparency aperture plate 37 made from beryllium shown in (a) of drawin g 3 is carried on 
the substrate installation base 59, and it considers as touch-down potential with the reduced 
pressure container 51. On the other hand, it fixes to the target standing ways 54 possible 
[ replacement of the target material 52 which consists of copper, and the target material 53 
which consists of a tungsten ]. The minus pole of DC power supply 62 is electrically connected 
to these target standing ways 54. 

[0024] And while introducing the gas 63 for discharge, for example, controlling in predetermined 
pressure of about 10Pa so that an arrow head shows after exhausting the interior of the reduced 
pressure container 51 to a vacuum, the predetermined electrical potential difference of about 
1kV is impressed from DC power supply 62, and the discharge plasma is generated in a reduced 
pressure container. Next, a shutter 58 is controlled and a copper middle thin film is formed on 
the field of the radioparency aperture plate 37 from the target material 52 which consists of 
copper first. 

[0025] Next, the target thin film which transposes to the target material 53 which consists of a 
tungsten, and consists of a tungsten on a middle thin film is formed. In this way, the laminating of 
the middle thin film 39 and the target thin film 40 is continuously carried out to the inside of the 
transparency aperture plate 37 of the X-ray tube shown in (c) of drawing 3 , and membranes are 
formed. 

[0026] The example shown in drawing 5 extends further the middle thin film 39 which consists of 
copper, and the target thin film 40 which consists of a tungsten from the inside of the 
radioparency aperture 37 made from beryllium to the middle of the inside taper side of the ring 
36 for transparency aperture maintenance, and carries out sputtering covering. The extension of 
these middle thin film and a target thin film is expressed with Signs 39a and 40a, respectively. 
[0027] According to this example, there is no un-arranging in actuation of an X-ray tube in any 
way, and there is an advantage of not interfering masking even if comparatively rough, on the 
occasion of membrane formation of the middle thin film 39 and the target thin film 40 rather. 
[0028] The example shown in drawing 6 carries out the laminating of the middle thin film 39 
which becomes the inside of the radioparency aperture plate 37 made from beryllium from two- 
layer 39b and 39c, forms membranes, and forms the target thin film 40 to the inside. The 
ingredient of the middle thin film 39 which consists of two-layer uses middle thin film 39b for 
example, by the side of a radioparency aperture plate as iron (Fe), and is good also considering 
middle thin film 39c by the side of a target thin film as titanium (Ti). Coefficient of thermal 
expansion is arranged by descending toward the tungsten of the target thin film 40 from the 
beryllium which is the radioparency aperture plate 37, and interfacial peeling between each class 
is further controlled by it. 

[0029] In addition, the middle thin films 39b and 39c can use for example, not only the above but 
middle thin film 39b as gold (Au), and can also use middle thin film 39c as chromium (Cr). Or 
middle thin film 39b can be used as copper (Cu), and middle thin film 39c can also be made into a 
tantalum (Ta) again. In addition, various combination is possible. Moreover, it is possible not only 
two-layer but to carry out a laminating more than three layers or it. 

[0030] Thus, even if the manufactured micro focus transparency radiation mold X-ray tube 
carried out long duration continuation of the radiation of a minute focal X-ray, interfacial peeling 
of a copper middle thin film and the target thin film made from a tungsten did not happen from a 
radioparency aperture plate, but high dependability was acquired. That main reason is considered 
that the ion implantation phenomenon to the inside of a substrate metal exists by part for these 
field surface part while the aperture material made from beryllium adheres to a middle thin film in 
high adhesion force with high energy and this middle thin film adheres to the target thin film 
made from a tungsten in high adhesion force still more nearly similarly by that it is comparatively 
easy to alloy the middle thin film which consists of a beryllium plate which constitutes a 
radioparency aperture, and copper, and the sputtering forming-membranes method. In this way, 
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good adhesion is acquired fWespect of each field, and it is thought tRWt has been hard that it 
comes to generate interfacial peeling. 

[0031] By the way, if the penetration depth of the electron to the inside of a metal is the same 
metal as known well, it is proportional to the n-th power of electronic acceleration voltage. Here, 
n is about 1 .7. Then, when the anode plate target of an X-ray tube is a tungsten, the penetration 
depth of an electron with an acceleration voltage of 30kV is about 1 micrometer, and the 
penetration depth of an electron with an acceleration voltage of 100kV is about 8 micrometers. 
[0032] Therefore, when thickness of the tungsten thin film which constitutes the anode plate 
target is set to about 4 micrometers like the above-mentioned example The penetration depth of 
the electron in actuation with an acceleration voltage of 50kV from the front face of a tungsten 
thin film to about 2.5 micrometers While advancing into the whole in general in the thickness of 
about 4 micrometers, i.e., a tungsten thin film, from the front face of a tungsten thin film in 
actuation with an acceleration voltage of 70kV and emitting an X-ray efficiently To a copper 
middle thin film or the radioparency aperture plate made from beryllium, an electron does not 
reach but causing un-arranging is prevented beforehand. 

[0033] In addition, especially since using the alloy which makes a subject the metallic element or 
it with the atomic number smaller than the tungsten which is the subject metal of an anode plate 
target thin film as a middle thin film, and a compound absorbs the generated X-ray un-wanting, it 
is desirable. However, if that thickness is thinly formed even if it uses an ingredient with the 
atomic number comparatively high as a middle thin film, X dosage absorbed with this middle thin 
film can be made small to extent which can be disregarded. On the other hand, although it is 
[ some ], the heat leakage nature from a target thin film is also raised by existence of a middle 
thin film. 

[0034] Based on such a reason, the thickness of the tungsten thin film which constitutes the 
anode plate target can be manufactured in the optimal thickness in consideration of the 
application of this seed X-ray tube, and the range of working electron beam acceleration voltage. 
Moreover, the material of an anode plate target thin film is not restricted to a pure tungsten, for 
example, a minute amount **** rhenium tungsten alloy and molybdenum (Mo) may be used for a 
rhenium (Re), and a minute amount **** tungsten subjects alloy may be used for it for a minute 
amount **** molybdenum tungsten alloy or other elements. 

[0035] On the other hand, although a pure copper (Cu) is desirable as mentioned above as an 
ingredient, minute amount **** is sufficient as the middle thin film 39 not only in it but other 
elements, or the following ingredients can be used for it. That is, you may be the ingredient 
chosen from the alloy or compound which makes a subject chromium (Cr), iron (Fe), nickel 
(nickel), silicon (Si), titanium (Ti), a zirconium (Zr), niobium (Nb), a rhodium (Rh), gold (Au), silver 
(Ag), or these at least one metallic element, for example. Or you may be the laminating of being 
not only one layer of the thin film of the ingredient chosen from these again but two or more thin 
films. In addition, use of the metallic material with which the atomic number and the rate of X- 
ray absorption are smaller than the tungsten which is the subject of an anode plate target thin 
film, and the melting point exceeds about 950 degrees C as mentioned above is desirable 
especially in manufacture of an X-ray tube, or on working stability. 

[0036] Moreover, the thinner possible one of the thickness of this middle thin film 39 is desirable 
in the range which does not produce interfacial peeling between this, the radioparency aperture 
plate 37, or an anode plate target thin film. As a result of examining this variously, it has checked 
being the range of 1/50 thru/or 1/2 of the thickness of the anode plate target thin film 40, and 
that it was desirable more preferably to make it the range of 1/30 thru/or 1/3. 
[0037] In addition, it is the range which functions on insurance and stability as a vacuum housing 
also at the time of actuation, and, as for the thickness of the radioparency aperture plate 37, 
constituting as thinly as possible is desirable. 

[0038] the membrane formation approach of a middle thin film or an anode plate target thin film - 
- the so-called physical vacuum evaporation© [ vacuum deposition method / not only the above- 
mentioned sputtering method but / the ion plating method or a vacuum deposition method ] 
(PVD) — law is suitable. Moreover, the whole may be formed with the combination of these 
approaches. 
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[0039] Moreover, radiation^fech as a gamma ray, shall be included iM^expression called the 
above-mentioned X-ray. 
[0040] 

[Effect of the Invention] According to this invention, interfacial peeling of the target thin film of 
the tungsten subject who formed membranes to the inside of the X-ray emission aperture plate 
made from beryllium can be prevented beforehand, and a reliable transparency radiation mold X- 
ray tube and its manufacture approach can be realized. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Draw ing 1] It is drawing of longitudinal section of the X-ray tube in which 1 operation gestalt of 
this invention is shown. 

[Prayying 2] It is the sectional view expanding and showing the important section of d rawi ng 1 . 
[Drawing 3] It is important section drawing of longitudinal section showing the assembly and 
membrane formation process of the X-ray emission aperture plate of drawing 1 , and a target 
thin film. 

[ Drawing 4] It is the schematic diagram showing the sputtering system applied to the 
manufacture approach of this invention. 

[Drawing 5] It is important section drawing of longitudinal section of the X-ray tube in which 
other operation gestalten of this invention are shown. 

[D rawin g 6] It is important section drawing of longitudinal section of the X-ray tube in which the 
operation gestalt of further others of this invention is shown. 

[Drawing 7] It is the schematic diagram showing X-ray macroradiographic equipment. 
[ Drawing 8] It is drawing of longitudinal section showing the conventional X-ray tube. 
[Description of Notations] 

33 — Vacuum housing 

34 — Electron gun 

36 — Ring for radioparency aperture maintenance 

37 — Radioparency aperture plate 

39 — Middle thin film 

40 — Anode plate target thin film 

50 — Sputtering membrane formation equipment 



[Translation done.] 
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